Madagascar is a critical priority for international conservation efforts, based on almost unparalleled levels of endemism, species diversity, and human threat. Field research conducted over the past two decades has greatly expanded knowledge of the island's biota, making it difficult for any single research team to maintain up to date estimates of biodiversity and endemism across taxonomic groups. The recent publication of The Natural History of Madagascar, a synthesis by nearly 300 contributors from a wide range of disciplines, provides the means to update these estimates. Here, we summarize biodiversity information presented in the volume by providing revised estimates of species richness, endemism, and state of knowledge of a wide variety of taxonomic groups occurring on the island.
Short Communication

Updated estimates of biotic diversity and endemism for Madagascar
Steven M. Goodman and Jonathan P. Benstead are in constant need of revision. However, given the remarkable level of new species now being described across a wide variety of taxonomic groups, it is difficult for any single research team to maintain up to date figures for the island. The recalculation of these values depends on the hundreds of specialists working on the island's biota. The recent publication of The Natural History of Madagascar (Goodman & Benstead, 2003) , a synthesis by nearly 300 contributors from a wide range of disciplines, provides the means to update these estimates. Here, we provide revised figures of species richness, endemism, and state of knowledge of a wide variety of taxonomic groups on Madagascar (Table 1) .
For most marine organisms occurring within Malagasy waters the current state of knowledge is still insufficient to estimate species richness. There appear, however, to be few local marine endemics. Previous estimates of the vascular plant diversity on the island are 10,000-12,000 species (Koechlin et al., 1974; Phillipson, 1994; Schatz et al., 1996) , with rates of endemism of c. 85%. A recent revision of the tree and large shrub flora revealed levels of endemism of this portion of the flora of c. 96% (Schatz, 2000) . On the basis of the plant groups covered in The Natural History of Madagascar (c. 3,000 species, or c. 25% of the known flora), endemism is 83%. This averaged figure includes ferns, only 45% of which are endemic species. When ferns are removed from this estimate, vascular plant endemism rises to 92%.
Total species richness for the macroinvertebrate groups covered in the book is slightly more than 5,800 species, of which 86% are endemic to the island. Several speciose groups of invertebrates are not covered in the volume (e.g. the majority of beetle families) and this estimate of species richness is probably at least an order Measures of species diversity and levels of endemism are two important components in determining conservation priorities around the world. In numerous countries and biomes, particularly in tropical areas, biological exploration is still at an initial descriptive stage. In these areas ongoing field inventories for a variety of organisms, combined with systematic studies, are rapidly modifying previous estimates of biotic diversity, especially those concerning endemism and species richness.
Based on almost unparalleled levels of endemism, species diversity, and human threat, Madagascar is among the most critical global priorities for conservation action, and has been designated one of the world's most important biodiversity hotspots (Myers et al., 2000; Groombridge & Jenkins, 2002) . This island nation, with a surface area of 594,150 km 2 , retains only an estimated 10% of the natural habitats that existed before human colonization c. 2,000 years ago. The past 20 years have seen considerable growth in biological research on the island, including the exploration of unknown or poorly known areas and subsequent taxonomic studies of collected specimens.
For a country such as Madagascar, with its remarkable and poorly known levels of biotic diversity and endemism, the various measures used in hotspot analyses Table 1 Estimates of species richness, endemism and state of knowledge of Malagasy plants and animals. Data are from The Natural History of Madagascar (Goodman & Benstead, 2003) , and sources (author names and associated page numbers) within that work are cited.
Taxonomic A considerable proportion of the non-endemic species are synanthropic and presumably introduced to Madagascar. Thus, the real level of endemism is higher than indicated here. 10 More than 90 species of which have been described since 1990 11 As of 1994 only 52 species were described from the island. The figure of 500 species is the known fauna, most of which remains to be described. of magnitude lower than the real figure. This is the first modern estimate we are aware of for endemism rates across a wide variety of Malagasy invertebrate groups. However, given that such an important percentage of this fauna remains to be discovered and described, this estimate should be considered as an approximation only. The vertebrate fauna of the island has received most attention from the conservation community. The data we report here include 879 land vertebrates, of which 739 (84%) are endemic. For terrestrial animals rates of endemism are 92-100%, while those for flying animals (bats and birds) are 52-60%. Our estimates of species richness and endemism for certain vertebrate groups differ from previous estimates (e.g. Myers et al., 2000) for three reasons: (1) we only include animals native to Madagascar and exclude known or presumed introduced species, (2) numerous new species to science have been recently described, and (3) the neighbouring islands of the Mascarenes, Comoros, and Seychelles were included in previously published estimates.
The data presented here further highlight Madagascar as a critical component of the global biological heritage. An overwhelming majority of species occur in the original and widely differing forest formations of the island, and these are the regions in need of conservation action. As of mid 2002 Madagascar had 46 legally protected areas, comprising c. 17,000 km 2 or 3% of the island's land area (Randrianandianina et al., 2003) . In late 2003, during the World Parks Congress in Durban, South Africa, the President of Madagascar, Marc Ravalomanana, declared that Madagascar would increase its protected area coverage to 60,000 km 2 over the next 5 years. Addition of insufficiently represented habitats to this protected areas system and the planned bolstering of the current network are amongst some of the most important conservation priorities for this island nation.
